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(57) Abstract 

A process for producing a fluoropolymer which comprises polymerizing one or more radical-poiymerizable monomers comprising at 
least one fluoroolefin monomer m the presence of a free-radical polymerization initiator and opiionallv of an inactive fluorocarbon and a 
chain transfer agent in a polymerization system where at least one of the components thereof is in a supercritical state By the process the 
polymer is prevented from undergoing generation of unstable terminal groups or a decrease in puritv, and a complicated post-treatment ' etc 
are eliminated. ' * 



BEST AVAILABLE COPY 



iiffi. K S ^ & | C j. D 



-15 

4|\ 



pct{cs<ji ^r^iw $ ft * ssHUMto'* 



AE 777ffiBSffl 

AG T>tw ^7 • y<-y-y 

AL 7/W<=7 

AM 7" /V > — T 

AT *--*M7 
AU * h 5 y 7 

az 7 

BA *X:=.T •^y*iirt 

Bfl /<yt/< 

B E -</u*- 

bf 7Vw*-f • 7 t y 

B G 77u# y 7 
B J 

BR 79'/* 

BY ~c 5 /u- ■> 

C A #7^ 

CF ip^77i/* 

cg =^=r- 

CH 

CI =- h */#T—A> 
CM > 

CN «PE 

cr = • y % 

CY *7*a;* 
CZ = 

D E hV V 
DK 




KZ 35f7J*'y ' 



KZ 

LC -tr>K*->T 
LI 

LK * y • 7^7? 

LR y^cyr 

L S j h 

LT y h7-7 

LU /L-^t>y/u^ 

LV n^Y7 

MA * o y a 

MC tta 

MD t*K7r 

MG i>*H*u,\, 

MK I^i"- 7133 --**^?^ 
ml ^y 

MN -*>=//v 

MR *-y*-r 

MW -^77-< 
MX = 

mz **>tr-? 

N E 
NL 

NO /— /u^jt— 

NZ = . 5?-9> K 

PL «f-9>K 

PT tf/uhTy/t. 

RO A'— ^ - 7- 



RU d ->T 
SD 

SE ^Cx-f> 

SG i/>*fjtf— rf, 

SI ^o^i-7 

sk ^o>7r*r 

S L ->3i7 • 

SN tr*#A- 

SZ ^7/7/K 
TD K 

TG h-=7- 

tm 

TR hua 

TT UPa^y k- h^<=r 

tz ? >7 - - r 

UA ^^7^7 

UG VUlsf 

US #E 

U Z C * ? > 

VN ^hfi, 

YU a-^^ Y7 

ZA m7 7y^^|nB 

ZW vf^/^x 



WO 00/47641 



1 



PCT/JPOO/00735 



b& m m 

•a iff % g 



* 


% 




iS 




!?• 




n t 


m 


□ 






ft 


7 


7 


)V * 


D 




u - 


— CD 


Si 


£ ft t 








0 










































« * a 3s 




















)V 


•* a # 


I) 


•7 




12 






CO 




m 


L 






H 


u°a ft 


* 






& , 




SR ft * 




T 








b 




is 


Sp 


ft 


& 


# 


T 






$ 


ft « 


v — 




« & t* 


CD 


AC 




i: 


1 


—7— 

T 




B 


W) 


$ 


I 








# 


X 


H . 


ft * 


i 


H ^ cd 


/A 






* 


/V 


HZ 




^ . 




T 


ft 


m 




n x 






e 


m. 




, c: ft 


b 


CD 


7 


)V 




□ 




u 


V 




CD 


S3 








ft 














;p 








CN 


tz 






£ 


ft 












* ffi 




X » 7 






o 


:* 




7 


-r 


y 






ft 


fi 




* tz 




IBS 


?s s 


£ T 




nil: 






fir 




to 


n 


T 


* 




0 


-r 


CD 


S 










K «J 




± & # 


U 








? 




T? 




o 




D 




£ 


& K 






& m 










IS 


ft 








T 








o 
















ft 










ft 






A 


ft 


s 


A. 
a 


ft 


a 




7X m 


ft 






* ft 


ffl 


f * CD 






An. 


« 


X 


& 


D 






CD 










T 


-5 




•7 — 




*g £ # 






y 


ft 


t 


& 


5 


o 




U 










t 


L 


T {£ 










CD 


% 




s 


A* 


JP 
















ft 






& 0 




* £ 




ft] 


55E 




CD 




$ 






m 






* 


# < 






, -r 


<d m 


CO 


E 8 £ 


ft 




T 




if 








fiJc 




a 
pa 


CD 










S 3. 


r ft 




oil 














fc 




s 










tc ft 


b 


ft 


■5 tK 


ft » 












tfr 






JS 




T 


m 


* 




■& 






£1 


L X 


a # 




'J 7 - 




ft 


5 


Ifi 




i 






A 


< 


* 




T? 


$ * 






4 E 



WO 00/4764i 9 

z PCT/JPOO/00735 

x a t b n * r . set. -f*>ttnttao»ai J ji Ria 
x ft ffl r * « s ic « mm t a ^ . 

* » * s © « * . U*ij7- BffBCi5K ^ ft 
O T # £ . ® tt # «t # £ ft . & # i& g v EI ^ ffi £ £ £ |; 

-ussttt, « » w a a- 6 

*» * * . 

n e » # a < . a ft # ^ < , tt tt ^ /h 

« . ^^#^ 7 - 5 0 5 4 2 9 ^11:, « B ft 
fi*«fc L ft y A,* a 7 Z -J U - h © 5 

^i^Re^ssni^, * fc , * h* * * 5 . 

3 1 2. 8 8 2 fM t |; tt , Z K « f I; I ft )$ 0 ^ 

* . * H * ff * 5 . 5 2 7, 8 6 5 f M S I; H , ^ 
»*-ift**i*tP|»l:fl|n Xl 7 yj|3|l7zt > 

*H*** 5. 618. 8 9 4 ^«| Ctti|| ^ 
■ fc * * * T . fttftJijT-MitULlI^? 
* * ® 3J £ ffl V> T , **«TTn77^u 



WO 00/47641 



3 



PCT/JPOO/00735 





> 




> (7) 1 


Jill m Ia -T- 


k 

r 


7 






-4- 

A 




] . 
\y 


> — 








/ y 






T 






II, 


\ 
J 


/TN -H- ffr 
S I 


_/\ 

a 


i — -X- 


* 






1] 


t V 7 




T 


4f 
17 


—t 

s 


J!/ 




□ 7* □ 


i» 
C 




CO 


44- 
?k 


m 


□ 


R7 rk tr 

ZX» >l> /ct 


^ ^ y-?- -n =P ^ 








0 




4l b IS 


T 


^ T 




±73 


Ed* 
Hob 


B3 

JF- 


ife ii- ^ 
Oil 1$- 7?* 


— ?5A 7U ^ tjr 

— Hst lb ^ . s; 










IX. 

1C 


m m S: 




tr ?g 






Iw 


KB 


At C 4i 


-7- > v *r 4+. TT7 

X vj o o w « -r 


1 


0 




5 


0 


2 6 9 


1 






l*" 
»W 




> 


4- ^ cr 
A ^. )± 


ck r J ^ rej i± 77 


/-»■ 




Tz 


4l 


Tz. 


^rfc /-!_ _j_ 

fK 5. 


7t 






It- 




1? 


T § 


cfc ?3: — £ it J5?< 






t 


7 * 


u 


7 ;u 


D 








> 


A 


— 7 ;i/ 


T □ 7) - J y t) 




< 


it 




ti 


b CD jg 








> \ 


~r 

<b 




rfr- -A* bb 

a* PS 


2 n T ^ 5 , 


> 

L 




7 


> 




O K JS 








15 






8* i£> ^ 


i & t / j: 7 T « 






t# 


b 




5 # 'J 




— CD 








1 

X 


Wo IS 


£ * b S L < 






L 






s m 


s 


K T* 


■* 






> 


— £ 


« Es ^ Cit c L 






(0 






ft ^ . 










T* 


> 

/ 


■7 — a 


# 5 ® ffi ^ 85 




L 






CO 


t T 7 




* a 




1/ 






^ £: m 


f\_ I ,-1— ^v. 1 J_ 

□ 5 )£ e ir t t^J 




t 


T 






* H » 


fF 


IS 3 


> 


0 


6 


2 


> 7 9 


3 m m S \z b2 


-f-fv 


CD 








h 7 7 


)V 


* a 


X 


X 


1/ 


> 


— -'N X 


7 7 Jm P 7 D 




ly 


> 


CO 




£ £ S 




, w 


o 


y 


c 
0 


/ 


0 a a 

1 4 0 


2 4 /\ y 7 U' 


% y 






IS 




CD x h 


7 






U 


— 

X 


X 


\y y — 


t 7 7 J/ T D 


7 


□ 




1/ 


> 


CD ft £ 


□ 






t_ 




1 1 
'J 


x ^ y 




_i- 
=r 


TT 


7 


It 




□ 7' P 




u > 








D 


c: rf- •/•> 
JK. >l> 


c 25 fry « <- c 




T 




^) 


. b * I iu f i: ii , 


C 




1 ] 

V 


T 7 


)v ^ ^7 -f h L 65 


T 


i> 


Sd 






3; 


fc S ^ 




# 




#J 2 0 


0 M P a K ± t 


fc 




T 


45 




. S * CD S * 


& 








JE * 4 


1 M P a - 6 9 


0 


M 


P 


a 


> 


£S 2 


0 


o ~ 


4 


0 


0 




t ^ 5 


# ft \z M i& K E 


CD 






fc 




fr T * 




fc JD 




n 


H 


7 


4r - ;i/ 


© 4 a tt fit » ^ 


i« 


< 


ft 






A 5 f I T U 5 










B , # y t - © 




ft 








s cd % & 




m 


© 




T 


4s «fc IX 


3? $8 fc ft 5ft 9 * 


a 


*' 













WO 00/47641 



PCT/JP00/00735 



fc> R £ M $T 5 & m m 'hm <D i& ft <d & &t \z m 
$ &K«l^ir-jl,T«)tg»|| 6 | < j tjt5:t(D 



8 g a g 

tt * j t - s . 7 5? a ji, m ^ a & ay © s s t , ^ y T 

T S & T -5 7 3" D # U V-c7)SigStCg5T-5„ 

* & > / >^<i ! tia©7;P^n^^7^>^y-7- 
^ v - © 4> & < tfeii^«B||i®«g T$5KS |, : 

a fc * « bj tt , & < £ t i a © 7 ;u ^ D ^ u 7 ^ > 

^ v - £ . 7^*;us^B8^^Ji5J:uc^stt^7;^D 
#Tfc. ^/^-fecfc^7;u^n*- #> 

ffi I: H t 5 , 

* , / >^<£t>ia©7;^D^i/ 7 ^>^y T _ 



WO 00/47641 



5 



PCT/JP00/0073S 



16^1*4 OMP aKTt, t ; 7 - i i 7 * * 

□ ts - * > «t o tt s » ^ s s « n fc <j> fc < tti 1 a jg 



fgBJ£g[;|jgT5fcftCDa&CD^gj 



t 




no 


\z & ^ 


T 


> 


r -r- 


y 


"7 


— CD 






< 






1 




M S 


I?- © 


w 


58 


T & & 


r— 




* J 






z> r 






"7 






J; 




7-JP * 


1— 1 .4-1 

n 73 








/J! 


-5 


® 


b 






?t 


'> 


?i 


< 






1 


m #< m 








81 T & 








J 










CD 










n e> . 


(D 7 


)V 


* 


□ 73 — 




> 


£ m 








□ 


T* 










^* 


1 a cd 


□ 




* 


© ^ 


y 




— CD 






EE 2? 


is 


<t 










ft 


£ ^ r 


n t> 


m 




& « & 


CD 




«? « 
























© 7 






□ * - 




> 


£ JB 








□ 


T 


tE 


y 










± T 


* 




m & \t 




■* 


n b 






y t 




CD 






T 






<g (,> n 


# JE 






«k Ml 




fi 


wig 












L 


X 




r 


n 


fe IB x. 


tz ft 






R ^§ 




fc 


t X 




t* 


^ u 




> 


7 








-f 


F ( V 


d F 




.« 


# E * 


( 


P 


c ) 




4 


. 4 


3 


0 


M 


p 


a 






^ ia ft 


( T 


c 


) 


= 30 




1 


5 -C 


> 


£ 




tr 


7 


)l 




□ 


7 


□ 


^ > 


( H 


F 


P 


. P c = 




2 . 


9 0 


0 


M 


P a 




T 


c 




9 


3 


c 


) 5 "C ) 


CD 2 




<D 


J T 




£ ffl ^ 






a » 


H 


F 


P 


CD 




!¥■ 


BE tl T- & 


£ 2 




9 


0 0 M 


p 


a 


* m 








V 


d 


F 


CD 






tna. 


ft T » 


-5 3 


0 




1 5t 




iS 




R 




« ( 


it 


t 


X. 


tf 


p 


c 




3 . 5 


M P 


a 




T c = 


5 


0 


XZ ) 


\t 


s 


* 9B 


m 


\z 


*5 




T 


m 




n ft m 


T * 




0 
































<D 7 






O # - 


# > i '> & 


< 


£ t> 


1 


m 


CD 




y 






& m i> 



WO 00/47641 6 

PCT/J POO/00735 

& # EE * £ jg A , *-3*t>fiH«fffl=a«a£l,T^r 

* * . nicintii, c n e © js si * « g © s £ 

fi^*«Og«**Slt5 I t^, x * ;p dp - $ $ 0 

OCiBSOH^Sffl^ ( p V T m * ) t 5 u i l; i tj.fl j| 
* tt^ £ H . r ^ # m K s m m s g^us^j ( 6M< A 

» ( * ) » ff («7f3^5B) ) t i 0 ft # f 5 
- t t) T * 5 . 

* 3? m T tt . 5J>**l^|jSjg( 0#ftT j fc|i ^ js 

*JIWi:*ir»T«lff«icj[jj:n t » J j t5ji6 ^ |: 
tt , 

(1) '>S<t*j 1107J^Dtl,7 0t 

tf 1 i S /c S 2 1 £( 1 © 5 y A jH a || x ; 7 _ ffl ^ ^ 

(2) ^^<tfciao7;p^-n^L,7w>^y^-^^ 

* * -5 . 



WO 00/47641 



7 



PCT/JPOO/00735 



(i) i a <d ? >v * a * u- 7 4 y ^ J i — * 
(a) 2 ± o 7 )i * a * u 7 j >t ; 

(iii) ii©7JKD*^7^ > * y "7 - t HSfcii 

(iv) 2lFiJ:07J^D^^^ >^/-7-i 

# « JB T * * . 

7J^Otl/7^ V^/^ - tlttt- ?h77^* 

O X f 1/ > (TFE) . A^t7^tD7ot:i/> (H 

F P ) % ^ _ 7 ;p * d ( 7 ;v * t: x ;v X - x ) - ( P 

AVE) x 

CF = CF 
/ \ 
0 O 

F 3 c' N CF 3 % CF 2 =CFOCF 2 CF = CF 2 

n.E<Dn-7)V^ru^vy^y^^^ - ; t* x u x > 7 

;W * 7 -f H (VdF) , hU7;P*DX5 L U>, 7 sMfc 

t*x;p, hU7;w^D7*otr^>, ^>^7JV*o7d 
eu>, xh77;^o7-oti^>« ^^ij-7;u^o^ 

tf s n a . PAVEtuH^-7JKo ( * ,p ;u t* x 

;H-rjH ( p M V E ) . n - 7 )V * o ( X 5F- ;V t* X 

M-tJH ( P E V E ) . A - 7 * □ ( 7 D \L )V f 
- ;i, X - x ) ( p P V E ) & £ A* * & fi * . 

* fc , W^g^^7JP^a^l^7^>^y-7-fe^ffl 

T € £ . t«SStl7JI'4 L atl'70i:l,Ttt. £<h 

« 5£ : 



WO 00/47641 



8 



PCT/JPOO/00735 



X 



CX 2 = C - R f - Y 



( it 4" > Y - C H 2 O H , -COOH, - SOjF, - 
S0 3 M (Mtt**, N H 4 £ * & »i 7 >J & Jg ) . jj 

)V # > & % , A # + -> X 7 7 ;P i , x # * x S * f- h 

2*^7?|7**l/>|SttJjj|3|ia 1 ~ 4 octjx 
t>?) ifi % if 6 ft , iffiHTIi, fc £ * « 

CF 2 =CFOCF 2 CF 2 CH 2 OH , CF 2 =CFO (CF 2 ) 3 COOH , 
CF 2 =CFOCF 2 CF 2 COOCH 3 . CF 2 = CFOCF 2 CFOCF 2 CF 2 CH 2 OH . 

CF 3 

CF 2 =CFCF 2 COOH . CF £ = CFCF 2 CH 2 OH , 

CF 2 =CFCF 2 CF 2 CH 2 CHCH 2 % CF 2 = CFCF 2 OCF 2 CF 2 CF 2 COOH . 

0 

CF 2 = CFCF 2 OCFCFCOOCH 3 , CF 2 = CFOCF 2 CFOCF 2 CF 2 S0 2 F , 



IT ^ 



CF 3 CF 



CF 2 =CFOCF 2 CFOCF 2 CF 2 COOH % CF 2 = CFOCF 2 CF 2 S0 2 F s 



CF 3 



CF 2 =CFCF 2 CF 2 COOH % CF 2 = CFCF 2 COOH , 
CH 2 =CFCF 2 CF 2 CH 2 CH 2 OH , CH 2 = CFCF 2 CF 2 COOH % 



WO 00/47641 9 PCT/JPOO/00735 



CH 2 =CFCF 2 CF 2 CH 2 CHCH 2 , CH 2 =CF (CFgCF^ COOH , 

0 

CH 2 = CFCF 2 OCFCH 2 OH , CH 2 = CFCF 2 OCFCOOH % 
CF 3 CF 3 

CH 2 = CFCF 2 OCFCH 2 OCH 2 CHCH 2 N 

CH 2 =CFCF 2 OCFCF 2 OCFCH 2 OH , CH 2 = CFCFgOCFCF-OCFCOOH 

II II 

CF 3 CF 3 CF 3 CF 3 " 

CH 2 =CHCF 2 CF 2 CH 2 CH 2 COOH > 



CH 2 =CH-f CF 2 ^ CH 2 CH 2 CH 2 OH „ 
CH 2 =CH-e CF 2 -}g CH 2 CH 2 COOCH 3 



CF, 



CH 2 =CFCOOH „ CH 2 = CHCH 2 C - OH 

CF 3 



CF, 
I 3 

CF 2 = CF (OCF 2 CF^g- 0 — (- CF 2 -^p CN 
(jS^K mli0~5. n li 1 ~8) % 

CF 3 = CF (CF 2 OCF^- CF 2 OCF = CF 2 
I I 
CN CF 3 

( n li 1 - 4 ) . 



WO 00/47641 



10 



PCT/j POO/00735 



CF 2 = CFO (CF 2 ^ r OCF (CF 3 ) CN 
(n 14 2-5) % 

CF 2 = CFO-e C? 2 ^ r ^\- CN 
( n 14 1 ~ 6 ) . 

CF 2 = CF [OCF 2 CF (CF 3 ) ] n OCF 2 CF (CF 3 ) CN 
( n 14 1 ~ 2 ) „ * tz 14 

CH 2 = CFCF 2 O -f CFCF 2 0 CF- CN 
I ' I 
CF 3 CF 3 

(n 14 1 ~2) 

3D*^*t;7-, &UB»fi¥5-6 348 2# 
&®^%®m 6 2 - 1 2 7 3 4 f ^il;|3f$tlTU5 
A - 7 (6, 6-vtKD-6-3-K-3-^- 

*-y--l-A^-fe>) , n-7 u (5-3 - H - 3 

* I' > (ET) , 7 □ K > , yx>, * > x > fc £ CD 
^ & 2 ~ 1 0Oa-^-U^^>^y v _. ^ 51 ;p t - - 

;p x - x ;u , if^f-jn-riK yntf^k'rjn 

- t- ;P , ^?DA^-/;^rjH-fji,, t F d t •> y 



WO 00/47641 11 

PCT/JPOO/00735 

* )V f x )V X - T" )V , ^TiK'ZJU-x^/ii-^^ 

* ;u s a« k X & 1 - 2 o 7 ;u * )V e - ;u x - x ;p & t* 
** a 5 n * . 

(a) V d F , TFE. C T F E ft £ © l | © H » I ^ , 
(t)VdFiHFP©*n( 5 0-9 9/1-5 0 
it ) , 

(c) VdF£HFP£TFEcD&a£(5 0-9 8 / 1 - 
4 0 / 1 ~4 0 =EJHi;) , 

(d) HFPilf V>.0«I§(1. 5 0/5 0-9 9 * 

* tfc ) , 

(e) HFPix5 L l^><!:TFE©^a^(l~5 0/4 0 
~ 9 8 / 1 ~ 4 5 ^ JUt) , 

(l)P AVE£TFECjlI^(i~5 0/5 0 -9 9^& 

(g)TFEiHFP<D*a^(50~9 9 / 1 - 5 0 ^ 
it ) , 

(h>TFE£ET©#SS<i~ 9 9/1-9 9 * ) . 

(i)TFE^Dt>>(DSifi(l~ 9 9/1-9 9 * 

(i)VdFiTFE©*!^ (1-9 9/1-9 9 * » 
it) , 

(k)VdFtCTFEcO*S^(l~9 9/1-9 9 * ;U 
It) , 

(l)VdFiCTFEtTFE0*I§( 5 0-9 8/1 
~3 0/1-3 Otjl^tt) , 



WO 00/47641 T> 

PCT/JPOO/00735 

(■>TFE£VdFi7neu>©#*£(3 0 ~ 9 8 / 
l-50/l-50€Jl/tt) . 

(n)x5 1 l/><J:HFPtVdF©^S^(i o ~ 8 5/1 0 
~4 5/ l~4 5^JUj£) . 

(o)lf l//tHFPiVdFiTFE(D^i^ (1 o~ 
8 5/1 0-4 5/1-4 5/1-3 0^)1%) 
fc H . 

T t> J: u . 7;p^-D*-^>i;tTtt, ^ > ^ 7 ;p * d 
x * > . rh57jPtnx^> 1 h u 7 ;p * □ x * . > , 

hU7;i/*D^^>. y 7 Jl/ t D ^ ^ > ft f © t K D 7 

;p SI : . a - 7 ;u * n x ^ > £ tc \t n - 7 

* tf 6 *i * . cn^iigsiTtyT-of^sjtL 

7;i/^-D*-^>tt, £ ffl T 5 « £ i* . 

tMlTl~ 5 0 0 li%, £?£L<ttl~300Bft 
% , »t»*L<ttl-2 O.OIiXttS. £T € Z 

» * L < ft V> . ft 43 . «»?l*H5iU5IA*6 



WO 00/47641 



13 



PCT/J POO/00735 



m » s wj m t u t 12 . m ft * x si . a □ y > ant # 
* si o b , m fb * m % (d 7 )v n - m . i 7 r ;n , 
h > si - * )i> t> •/ * > mtt. £ w $> \f $ n z> . ant * * 

SHTtt, ^ > * > , 7* * > , / s + t>!it'©KSa 

4 ~ 6 (D k ft ?jc i ^ © If b ti ^ . A°y>ibi»t<b**si 
t t T K , fciitffh7^DjM^>. ^ f 1/ > ^ o 
7 -Y K ft i* # * 5 ft 4 . »<b***7^3-;PSitb 
t tt . fcaa^y-ik x * / - , -f y 7' □ /W 
- )V ft E ifi tb M 6 ft § . ft {b * » % x x 7- JU Si t L T tt . 

t ^. it t ^ f Jk ft g x 5- )V , S I ^ f ji, , 7: □ b: 

t>ll? Jk 7 t h S I I f ik , 7D>t5?/f;k 

T □ > ^ y x f Jl' > • 3 /\ i •/ ^ f □ /\ ^ 1 y I r 

;U*£j&**W r Sft3. Sft***®^ h >St bTU. 

fc£x.f£7-feh>> 7 t f Jl/ 7 t h > , :> 7 d ^ ^ If /" 

>4f**lf6ft6. * ;P * 7* * > W. t L T tt . fc £ 

K H r y ;M 7 ^ > ft t* ^ $ If b ft 5 . Z ft b © 5 

£ , '>ios*n;»?l***<Ttf5n5A*&, ^ 

> * > , 7' ? > . 7 d > S y 1 5 1 , t h 7 n JM ^ 

> , 7 -fe h > * <fc F x > )l * ;U * 7' * > £ L U . 

3 §s & a an ® E a « , i«iru;ij7-(D»fi 

l: i o 1 1 1 ft ^ T ft tf i u dk t ; 7 - ± 1 1; 

2* L T 0 . 01~5li%>^l;o. 1 ~ 2 S * % i: T 

5 © » £ L V» . 

# §3 © S £ > 7v*;i'fi'&tt^/'?-©m-&£jg 

R«**«IJ|i*»i:t4*fii Ittt, it t A * 



WO 00/47641 14 

SEAL. ®R&m&±lzftU 

* ■ «k z>' e tft « « ± tc n bp l 

y <Dm, i£ti (p C ) u 

s =s 
^ i •? - 

V d F 

H F P 

T F E 

C T F E 

P M V E 

P E V E 

P P V E 

If I'y 

7" o tf u > 

^-7;i,:*d*^> 

H U 7 ;P 3" □ * ^ > 
1 . 1 . 1 . 2 - 



PCT/JP00/00735 

t 5 : i I; J; 0 i ^ .E ^ |; 
& 1 E I ^ if |; ^ y y — H 

a w ii $ a l t jg a # # ag 

* £ > 0 # S , ^ @ # 5v , 
^ U US T » 5 . 

&g (Tc) £ L T * < . 

P c T c -X M 

( M P a ) ( K ) 



4 


.430 


303 


. 30 


1 


2 


.900 


36 7 


- 1 0 


2 


3 


.940 


30 6 


. 00 


3 


3 


.960 


379 


. 00 


4 


2 


.803 


3 6 2 


. 33 


5 


2. 


.266 


3 9 4. 


. 67 


5 


1 . 


90 1 


4 2 3. 


5 1 


5 


5. 


04 1 


2 8 2 . 


34 


6 


4 . 


600 


3 6 4. 


90 


6 


3. 


745 


2 2 7. 


5 1 


7 


4 . 


83 6 


2 9 8. 


97 


7 


5. 


830 


35 1. 


55 


8 


3. 


04 3 


2 9 3. 


03 


9 


4. 


056 


3 7 4. 


1 8 


1 0 



WO 00/47641 15 

1 • 1 • 1 ~ 3.765 

1, l-y7Jl/tni^> 4.516 
n - -? )i * u $ u 7 $ y 2.773 

1 : Riddick, J. A. .Bunger, W. B. , Sakano, T. K. 

"Organic S 0 1 v e n t s : P h y s i c a 1 Properties and 
Methods of P u r i f i c a t i 0 n , " 4 i h Ed. .Wiley 
Interscience, New York(1986) 

2 : Matheson Conany , I nc . . "Matheson Gas Data Book- 

unabridged ed.,4 vols. .East Rutherford. New 
Jersey ( 1 9 7 4) . 

3 : Weiss, G., "Hazardous Chemicals Data Book. 

"Noyes Data Corp. Park Ridge, N J ( 1 9 8 6 ) 

4 : Engineering Sciences Data, Item 9 1 0 0 6, 'Vapor 

Pressures and Critical Points of Liquids. 
Halogenated Ethylenes, "ESDI!, London 
April (1991). 

5 : 3f % (Lydersen fe) 

6 : Tsonopou 1 os, C. , Ambrose, D. , " V a p 0 r - L i q u i d 

Critical Properties of Elements and 

Compounds. 6. Unsaturated Aliphatic 

Hy d roca.r b ons" J . Chem. Eng. Data 41, 645( 1 996). 

7 : Thermodynamics Research Center. "TRC 

Thermodynamic T a b 1 e s . N 0 n -H y d r 0 c a r b 0 n s " Th e 
Texas A4M University S y s t e m , C 0 1 1 e g e 
S t a t i on, TX ( 1 9 9 6) . 

8 : Gross. U. . Song. Y. W. ,• Thermal Conductivities of 



PCT/JP00/00735 

34 5.75 11 

386.4 1 7 
388.37 12 



WO 00/4764! 16 

PCT/JPOO/00735 

New Refrigerants Rl 25 and R32 Measured by the 
Transient Ho. -Wire Method" Int. J. Thermophys. 
1H 3 ), 6 0 7 ( 1 9 9 6 ). 

9 : lilson - L - C -- Wilding, if. v., Wilson, H.L., 

Wilson. G.M.. "Critical Point Measurements by 
a New Flow Method and a Traditional Static 
Method" J. Chem.Eng. Data 4 0, 7 6 5 ( 1 9 9 5 ) . 

10 : McLinden,M.O.,Huber,M.L.,Outcalt,S.L., 

"Thermophysical Properties of Alternative 
RefrigerantsiStatus of the HFCs" ASME Winter 
Annual Meeting, New Orleans, LA-Novensber 
2 8 ( 1 9 9 3). 

11 • Nagel.Bier.K., int. J. Refrigeration 

1 9 (4 ) , 2 6 4 ( 1 9 9 6) . 

12 : Thermodynamics Research C e n t e r , ' S e 1 e c t e d 

Values of Properties of Chemical Compounds, 
"Data Project, Texas ASM U n i v e r s i t y , C o 1 1 e g e 
Station, Texas ( 1 9 8 3). 

^.»4MOMPaH,iniMO^OOt 



WO 00/47641 



17 



PCT/J POO/00735 



5 0 (f f«1 I I T ^ . B#££*#<jH;tTi«ffliSSffi£ 
8 £ » 7 ->* * 8 G m & 3J © £ S T IC ff £ 3 . 

;u a £ n & m t l x h: . fcixtftiifcuittoas 

ISiSlftHTB, 7c £ A fc? 2 , 5 - i? * ? )V - 

2, 5 - fx ( t - ^f a * -y- > , s; - 

t - + H & t* © v 7 ;i/ 4- )V a - * * -y- 

•f H ; -f V •/ ^ ;P - * * if «f H , 3, 5, 5 - h <J y 

5" ;p a, * -y- y < ;w a - * * <i h , * ? * y < ;u a. - * 

tt'f F . 7 i >p-f;i/A-^- + -y-i'K, x f 7 d ^ ji/ a- 

- ^ * It < H , 7* 9 ! s ~ v 9 7 i/ v H /I - t t D 1 -f K 75: 
£ © 5? 7 v ;P A* - * * -y- -f H ; v y )V ■? )V 7* a M )V A - 

* -> V ts - # * - h , y -f V 7* n If j|/ n - t ^ •> y * 

- # * - h , h* 7 ( 4 - t - 7* ^ )\> is 0 □ a * v ;P ) A 
-3-+->v#-#* - h , v 5 - 2 - X h * -> X ;P A - 
^^vx*— v - 2 - I f Jb 'N + y JW 1 ! - t 
^ y v i - * ^ - =J - 2 - y h + ->7*?;UA-^ + 
> V A - # * - h S t' 0 /-! - t + •> y A - ^ ^ - h ; 1 , 
1. 3. 3 - f l>7^f i^f *A-^y*tT*; 
x — h , i - -> d ;u - i - ^ f ji/ x f ii- - t 
+ ~>^^7*yx — h. t - a^ yJk/t-t^y^tx 

*■ y x - h , t -7'fji//t-t + y?tf*yi - h , 

t - A * > A - * * v f A U - h , t - 7* 5 1 )V A - * 

* ^ f A U - r- , 1, 1, 3, S-xK^y^^T*^^ 
+ + 2. 5 -' 5> * 

5 1 - 2 , 5 - t*X (2-IfJ^ + tf/<JMt-t + 

9 s ) a ^ -y- > , l-v^a^^v-Jlz-i-y^^x? 1 ;!/ 



WO 00/47641 iq 

PCT/JPOO/00735 

/t-**s/- 2 -x?;^ + *yx-h. t - a * *, }[/ 
i"f V 7 ? 1/ - K t - „ + „ ;l/ „ _ ^ + Sy ^ y y d ^ 

* i, - h , t - y * * /x - * * .> y 7 - D K J(/ ^ , ^ _ 

* * - h , t - y =p ,v n - .* + -> 2 _ x ^ }]/ ^ + ^ 

© * - * * > X 7. x )V ; 

0 

[H (CF 2 CF 2 ^3 C - (CF 3 - 0 ^ 
& £ * If S ft 5 . 

7>/ft ^^tli, fc t A (f 7 , _ 2 _ y D K )V 

> ~ 1 - * » 3}? X h U ) , 2, 2 ' - 7>/t'* (2- 
7 5 V S ? a n > ) X & g £ , 2 , 2 ' - T V MX (2 
-^*^ D= hijjp) % 2 § 2 , . 7 , ;a/fy7 

?D=h ' J *' 2 » 2 ' -7'/^ ( 2 . 4 - V * * )V 

n v d x h .j )V > , 2 , 2 - - 7 n-7 [ N - c 2 - y 
□ « x * ) - 2- ^^ D et>7SM . 



WO 00/47641 



19 



PCT/JPOO/00735 



?JI'yD^it>t//^>htf7^D7 i ;ft^t, 2, 

2 ' - 7 >/ b'^ (2, 4. 4 - F'J^f jK>^>) , 

2, 2' - 7 n' 7 (4-*h*i/-2, 4 - v * ^ ;U 

A □ - K ij ) % 4 , 4 ' - 7 7 £ 7 ( 4 - 7 7 £ 

* St ) . 2, 2' - 7 y t 7 -f V B 8 ^ f jk 2. 2 ' 

- 7 V ¥ X [ 2 - (2MS^'/iJ>-2--fiH 7' □ 
/^>] HIS, 2 , 2 ' - 7 7 £ 7. [ 2 - ( 2- - -f 5 

7 U > - 2 - < )\, ) .7 □ A > ] - git £ ifi ~ 7X fn « , 2 , 
2 ' - 7 7 f 7 [ 2 - ( 2 - -f = ? v ij > - 2 - -f ;iO 
7 D A > ] , 2 , 2 ' - 7 7 t* 7 { 2 - * 5 1 ^ - N - [ 1 , 
1 - £7 ( t K » ) - 2 - t H □ * X ^ ;H 

7Dtf:*>7SF} , 2, 2' - 7 7 t: 7 { 2 - * 5r )V 

- N - [ 1 , 1 - f 7, ( t K □ * -> * ^ ;P ) if JH 7" 
□ £ * > 7 £ F } , 2, 2' - 7 7 f7 [ 2 - > f ^ - 
N - ( 2 - t H a * -> x J- )V ) 7 □ £ * > 7 5 H ] , 2 , 
2'-7 7f7-f7 75 L ;P75H-7K?afe, 2, 2 ' - 
7 7 £ 7 [ 2 - ( t h* o dr is * =f- )V ) 7 n £ Or ~ Y U )V ] 

75>*;PM<&Hi&aniqEy-?-£*cr>o. oo5~i 
011%. $? $ L < 0 . 0 5~2ilUt5. 

S ( ^ ffi Pg 5 3 - 1 2 5 4 9 1 f ^ i # ,| ) £ ffl 1" & 

* £ , - IB? £ ( I ) : 

R (I) x (Br) y (i) 
( 5£ * . RteK?St&l~i 6®fiS?ot>L<ti^fi&?n02 
« © 7 )V * a m it * X £ £ tt 2 ffi © 7 □ □ 7 ;u*dk 
ft*$S$fc|JKf|[l ~3cDlg|ot L< tt * <S IP ® 2 
fBOifcfl:***-?*?). x ^ J; rj y |j o . 1 £ 2 T 



- K 
2 - 
C 



WO 00/47641 20 

PCT/JPOO/00735 

S ( I ) © ft a ft i L T IJ , fcatil, 3 - i; 3 - 
H A - 7 * □ 7* O A" > . i , 3 - v 3 - K - 2 - 7 p 
□ A - 7 * * D y D n > , 1 , 4-v 3 - F ,- 7 , t 
° * * > < 1 , 5 - S? 3 - K - 2 . 4 - * * □ D _ 7 

* * d « > * > , ! , 6 - a - h a - 7 o a + -y 

> . 1 , 8 - i? 3 - H n - 7 )V* a 7t 7 7 > , i , 12 

v 3 - H x * > , i . 3 - V 3 - h - n - y p n > , . 
F :B r 2 , B r C F 2 C F 2 B r . C F 3 C F B r C F 2 B r , 
CFClBr 2 , BrCF 2 CFClBr, CFBrCl 
C F C 1 B r . B r C F 2 C F 2 C F 2 B r . B r C F 2 C 
F B r O C F 3 , 1 - 7- □ * - 2 - 3 - K n - 7 )l * a x 

* > . 1 - 7- □ ^ - 3 - 3 - K /N- - 7 D 7- □ /N- > , 
1 - 7- D * - 4 - 3 - H A - 7 ».* □ 7- * > , 2 - 7- D 
; &-3-3-H/t-7;P^D7-^>. 3 - 7* P * - 4 - 
3-HA-7;P^D7-x>-l, 2-7-n^- 4 - 3 _ 
H^-7J^D7*x>-l, ^>-fe'>«^ aM ^ fiSc!) 

*^3-Hj>^Dtli#, (2 - 3— Kx^;i/) 
* £ ( 2 - 7- o * x * ;u ) ■«#tt^ a ift lf6tiaB 

- S^S^tt. *§ £ tf; £ . A ^ © £ 
» * a £ * 6 > 1 . 4 - v 3 - h a - 7 p 7* * > , 



WO 00/47641 



21 



PCT/JP00/00735 



i> % )V S 


m 


ttts m <d m m ( n - 7 * □ ^ * +r 


> > 2 , 


2,3,3- 




- ;i/ tj: £ ) 


ft £ ifi $> \1 


b 








# % W (D 




ifi & IC cfc ft te* . ffi IB <D 7 V t> 




i* * y 


V — £ $ J5£ 




fitt5^7 y * * St I ^ # 


J; 


# * a £ 


ft ^ S $ T 




3 . Cftb©7jl/^'D#Ux' 


- tt 


«f IS T * 


o T X v 


7 


h 7 - T ^ T t> i l> . 






SI i£ t'# 






L X 




W T H ft Li 




. IB il/T#Uf h57JP 


* a 


If 1/ > 


( P T F F 


) 


, # U tf - 5 s > 7 ;p * ? <i F 


( P V d .F ) , 


i) /7 n n 

V Ui U-i 


h 


U7Jl/^-nx5 1 l/> (PCT 


F E ) . V d 


F — T F F 




S £ ft , VdF-TFE-C 


T F 


E # fi 


-fcfc T P F 




H F P # M ft ( F E P . H 


F P 




0 3=- )b 9£ Dl 


T 


) , TFE-PAVE&2£ 


ft ( 


P F A . 


P A V F 




i 2 0 tJU U T ) fc <h* *« £> 




ft & „ X 




t 


llttVdF-HFP^i^ 


ft , 


V d F - 


H F P — T 


F 


E # S £ ft , HFP-ET^ 




ft . H F 


P — F T — 


T 


F E # S £ ft , HFP-ET 


- V 


d F * ffi 


ft H F 


P 


-ET-VdF-TFE^ffi 


ft 


. T F E 


-PAVE 




g£ft(PAVE^Wffi2 1-5 0^;U%) 


T F F — H 


F 


P £ S £ ft (HFP^T^g3 


1 ~ 


5 0 =E )V 


% ) . T F 


E 


-yDKl/>*I4# ( Vd 


F - 


C T F E 


44- ^fr ^k. A4- 

« a o ft > 


T 


FE-VdF-7Dtfl/>^ 


is. □ 


ft ft E ft 


e> ft s 


e 








■s> € lc * 


IS 




. * » 33 


« # * * m 


% 




e 












5 4 8 m 


1 


<DF^§SOX7 L > 1^ 7 7 - 


^ S3 





WO 00/47641 22 

PCT/JPOO/00735 

->'t-*>yi3j;o^ + -y-7;i/^ n y n tf l / > ( HF p ) 
feii^k': | j7>7;i't7'f K ( V d F ) Hftftil 

i4. 2g^y 4 o. 2 g tfc & * , x ft a g 

« ) S 1 2 0 t Ic ± fc t Z 5 £ ft EE * ifi 5 . 1 3 M P 

- 7 ? )V I ( B * ® m ( # ) 13 od t - 7- ;p a - * * -> 
< V^Dt:jK;^|^ - M ! 1 8 g £ 2 , 2, 

S£H&Lfc.M£gfci»0Ea tt5> 1 3MPa, S 
c (2. 90 0MPa)fc«*j&»"DVdF®Tc (30. 

T^5rVdF/HFP^^^y-7_ (78. 0/22. 
Ot^tt) SJEAtStitiOjdi, 5 . isMPa 
T?120T:©-*©*#T2. OWBKjStffft^fc. 

£ £ ** 7 & , 2t#*/-7-£&ttlL, * e> tl & B © 
£ £fe £ 1 5 0 t T? 1 O^rpHJSllfiiBioi-j^ 
"7 - tt « 8 6 . 1 g £ # . 

5, SiflliVdF/HFPA5tjHtT7 0. 8/2 9. 
2 T & o fc . GPCT®j>«rl;Ut, # U 7. ? U > & 
**Tft¥9#*«l ! f 0 0 0 , Jiii¥i$#7 fi 2 2. 
0 0 0 T o ft . 



WO 00/47641 





W 


2 




5 


4 


8 


m 1 CO F*l 


u - 


7* 


* 


% % g. m 








> 7* IC «fc 


8 ) 






* U" 7 )V 


U x 


> 


7 




1 4 




2 


g 13 i 


& ) 




1 


2 o t l: 


a £ 












T 


^ ^ 


- 7 






11. 1 


□ - 


n 




7* p t? ;u 








S SI tc 




CD 


JE 


* fi 5 . 


H © 


E 




jg & # 

U1LL £J<. >T'» 1 J 


£ jS 






O V d F 




& 


£, 


> * 98 














CO 


ii fx ic # 


T # 




V 


d F / H 


0 q& 




Jt 


) SEA 


T 1 


2 


0 


*C CO — £ 


R 














1 5 0 *C 




* 




14 0. 


» 


CO 


X 






SI 




V d F 


3 T? 






1t . G P 



23 

£lfC07x>l/7 

B & L fc CO S , % 

0 /t - 7 )V * □ v 

* □ 7* D £ U > ( 

H ( V d F ) £ 

4 0. 2 g ft a h- 

±\f tz t z 5 % n 

it ® & co 7 v * )V 

8 g £ 2 . 2 , 3 
7*3-JV4. 0 

«k 0 E A L , fi £ 

4 2 M P a , igl 

tt C 3 1 8 CO P c 

CO T c (30. 1 

T ^ 5 S B # tt ffi 



^ £ ft CO E * 




{£ 


f p ii a t y 






T <E> Z t \z «£ 


K> 


M 


CO ft ft T 2 . 


0 


f$ 


# ^ 7 V - £ 




tti 


T 1 0 P# M S; 


$ 


L 


9 g £ * . 






- « & 19 F 




N 


/ H F P ** t 




it 


C T <0 # *r K 


«t 


-5 



PCT/JPOO/00735 



7 x - ;p 8 




- h 7 


2 ft ® T- ffi 


E 


7* 7 > 


7 □ 7 7 > 


( 


C 3 1 


H F P ) 13 




TS M — 


71 tl 1 0 


o 


s. \ 


77 r-f-i *g rfy 

> ^ R S 5 


( 


■— ■ -x- * B 

R n> m 


E * ft 5 . 


4 


2 M P 


i ^ H !fe i 




U T /\- 


, 3 - x h 




7 )\> * 


0 g C8 # 


L 


tz fe CO 


§ ffi $6 t fc 


o 


ft £ S 



1 2 OtT^^fc. 
( 2 . 7 7 8 M P a ) 



5 r 


) & 0 




X 




CO R 


« * 5 




.* 


b T 


t r 


5 0 1* 




E 




( 7 


8 . 0 


/ 




2 . 


, 


5 . 4 


2 


M 


P a 


M K 


£ £ 






fc . 


b , 






@ 


® CO 




g CO 


X 




7 h 


M R 


T # «f 


b 






T 7 


4 . 7 


/ 


2 


5 . 


t , 


^ U 7 


3- 


V 


> ^ 



WO 00/47641 



24 



PCT/J POO/00735 



Ilttf ^f! 2 1, 0 0 0 - i 4 0, 

0 0 0 T h 1 tz . 

ft m m 3 

5 4 8m 1 0^t^CXf>l/^7f-J^t-h^ 

3 ? *-*>7fc«fcBl. 1. 1. 2-xh77^TDX 
* > ( R 1 3 4 a ) . '\ + ■^}■7J^^-□7'□k 0 ^> (HF 
P ) * <fc £ ^ U x > 7 ;u * ? -f K ( v d F ) * n 
n 2 0 0 g , 114. 2 g * £ rj 4 0 . 2 g ft E * . S 
i*l ffi ft ( M £ & ft ) ^ l 0 5tl;iiff;i : 5 ^^ E ^ 

6 . 3 0 M P a t a ^fc . 

- 7* * * I 1 . 1 8 g £ 2 , 2 , 3, 3-^h57;i,^ 

D-n-yDt!jk7jU-;M. 0 0 g \z » L tz fc o 

£E£*§iCg3lici;DflEAL. S £ £ H & L „ S £ £ 

^& ^ CO EE 7J « 6 . 3 0 M P a , & ft : l o 5 *C T * fc . 

C CD EE * ft ft & # » H ft 0J 1 13 » ^ 7c «fc 5 fc # « 8J T H 

T»JVdF/HFPg^i77- (7 8. 0/2 2. 
0 * )V it ) SEAtSCttiDH^, 6 . 3 0MPa 

£ Jfc & 7 & , aS^y^-fcftaiL, ft c, n fc H » © 
£ ft £ 1 5 Ottl 0^&Uil,ifigiox7Xh 
- tt ft 3 1 . 8 g £ ft £ . 



CD X 7 3. h T - # 



I 9 



5, iStttVd P/HF JUfcf 7 7 . 8/2 2 

2T&OTC. GPCTO^^rtUt, # ij 7 f U > 



WO 00/47641 



25 



PCT/JP00/0073S 



IfiTS^^^fil 9, 0 0 0 ,lil^»f|3 6. 
0 0 0 T h i tz . 

g % ± <o % ii ffl pj m a 

H t i 5 T? t S . 



WO 00/47641 



26 



PCT/JPOO/00735 



if * o ig h 

7 y * JH ^ H US SI © § IE T l: , t7 7- ©/>ft< ^ 

Tie. I^^OiE7J^I6ME*40MPa£tTT*> 
^ t 7 7 - 0 '> ft < ifc 1 l*J|BBJK!)«ST*5g 

tS«ll^HTt^t5 7 7> ^ □ # U "7 - (73 S{ it . 

3. 4> ft <tt>ia®7;i/ * a * \s 7 <( > y v - £ -g- 

© * # T i: . J E/v-*,t7jC7;u^-p/j-i}?> e toft 
s p 6 a & n fc '> ft < it, ii^ggi^©ttiTS 

5 5 g i l; i5 H T I ^ t 5 7 ;p t n u ^ - © Si S. 

4. / >ft<<h=bia©7;p^p^-i/7^> ; &yx'-$-g- 

^SWl;*o^SftTT, 5 v # ;P M £ BJ & SI £ «fc. 

** t «»ffi*4 0MPa«TT. y J;rj! 

7 ;v- :* □ * - * > «k 0 ft 51* 6 « tfft & '> ft < £ fc 

5. S6l:l«8iao$ftTl:l61-5»Sc«iijg 



WO 00/47641 



27 



PCT/JPOO/0073S 



6. 7yi;H^ftt^-* , il5fctt2iyi®7 

:* o u 7 ^ > : £y-7-T-S<)if5}c(D|gH^ 1 S~ 

7 . 7 y A JH ^ ft t ^ " 1 I ^ t « 2 1 K 1 © 7 

* ® 13 £ & . 

© fa B Sg 3 3® ~ Sg 7 ^0Ufn*l:l28O!!j|}i. 

9. 7JU^-d^1/7^ > t / 7 - as k* - U f . > 7 )V * ? 

x U > , ^ - 7 )\> * a ( 7 )V 4- JU f - )V x - x ;U ) . 
Z> d □ h U 7 ;P * □ x x 1/ > & <fc 7 y -ft; k* x <J: 9 

ft4»* 6ianfcii>a <.t t> i a t * o . * 7 )v •* 

u U 7 <{ > ; &/v-7?*xxl'>£J;tf7'Dkl/>J: 

o & & p ^ b s & n £ '> & < t h imr'$>^>m^(Dm 

®% ia-JII8ao^Tn*CIB*flDHifijS. 

10. 7 V * ;P a £ 14 ^ y "7 - # , f X "J x > 7 )\> * 7 -i 

11. j'^JiMfittt^-*. tf - U x > 7 )V * 7 -f 
HtA^f7JP^a7'D^l/>tOil^i, k'x'Jx 
> 7 ;W :* 7 < FiA4t7;WD7*nfl'>t7f7 

>tl? P>t0g^l, Atf7JUD7'Dt:i/> 
tXxl/><i:xh77;l'^-PX5 1 l^>i:CDrg-&#). x 
h77;KOIfl/>t/ , 5-7JPtD (7;i/*;ut:x 



WO 00/47641 



28 



PCT/JPOO/00735 



)l X - 7- )V ) t ©g^ft, xh57;P^DX^ly>i 

l^/t^D ^>tk*r 'Jf >7JU7-f h* t <D jg £ 

» Ifl/>tA4 : t7JI'tD7'Dh>>ih'l'j7 

. 7;P^-PX^l/>,J:(D?g^^T$>5if^<D®Hm9^ 
15 « © 13 if & . 

12. t KD7;i/*D*-jJ?>*J % ^>^ 7 ;p^. nx ^ >i 
■rh77;i/^-nx^>, h^^tDi^, h U 7 

13. /t— 7;U*D* — A -7 ;U D X * > £ 
IB fc © S? it ft . 

-fb^TS-5iS*o®ffi^i^~^i 3 f o f n jj» i: 
IE Ifi © 13 £ ft . 

15. 7JPtO^'J'7-^7JPtOl77 l h V - T ft 3 f» 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JPOO/00735 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C06F14/1B, C08F2/38, C08K5/14 






According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C08F14/18, C08F2/38, C08K5/14 


Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
DERWENT WPI/L " SUPERCRITICAL " in abstract 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


US, 4123603, A (E.I. Du Pont de Nemours and Company), 

31 October, 1978 (31.10.78), 

Claims 

Claims 

& JP, 53-149291 ,A, claims 


1,5,6,9-11, 
14,15 
2-4,7,8,12,13 


X 
Y 

X 
Y 


JP, 52-134696, A (Asahi Glass Co., Ltd.), 
11 November, 1977 (11.11.77), 

Claims; page 3, lower right column, line 17 to page 4, 
Upper right column, line 2 

Claims; page 3, lower right column, line 17 to page 4, 
Upper right column, line 2 
(Family: none) 

JP, 6-345824, A (Tokuyama K.K.), 
20 December, 1994 (20.12.94), 

Claims; page 3, left column, line 45 to right column, line 
50 

Claims; page 3, left column, line 4 5 to right column, line 
50 


1-11, 13-15 
12 

1-6,8,9,11, 

12,14 
7,10, 13, 15 


|%1 Further documents are listed in the continuation of Box C. 


Q Sec patent family annex. 




* Special categories of cited documents: 

■A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international fil ing 

date 

"L" document which may throw doubts on priority ciatm(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"0" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


"T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand die principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when die document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 


Date of the actual completion of the international search 
24 April, 2000 (24.04.00) 


Date of mailing of the international search report 
02 May, 2000 (02.05.00} 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA7210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/00735 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
Y 



Citation of document, with indication, where appropriate, of the relevant passages 



(Family: none) 

US, 4166165, A (Asahi Grass Company, Ltd.,), 
28 August, 1979 (28.08.79), 
Claims; column 5, line 40 to column 6 r line 2; column 6, 
line 60 to column 7, line 11 
Claims; column 5, line 40 to column 6, line 2; column 6, 
line 60 to column 7, line 11 

& JP, 53-143686, A, Claims; page 6, lower left column, 
line 11 to lower right column, line 17; page 7, lower left 
column, line 10 to lower right column, line 6 



Relevant to claim No. 



1-4,6-14 
5,15 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



a. *m*>m-tz#xa>jm mimtHm up a ) 

IntCI T C08F14/18.C08F2/38,C08K5/14 



mmmm^ Pcvjpoo/00735 



Wff«:?fo)S:ft/M«g» JMEmtfjm (IPC) ) 



IntCl 7 C08F14/18.C08F2/38.C08K5/I4 



S deI we nt ^rtt'tt* ^/CT^*^ n*Ktt«ufc««) 

utKWtlNT WPI/L T;/* hy* K«f>©" SUPERCRITICAL" 



US. 4123603, A (E. I. Du Pont de Nemours and Company) 
31.10^.1978(31.10.78) 

&JP53- 149291, A, #Jff»3ft©j5ffl 

JP52-134696,A, (Mffi*«S;£M±) 11. 11^. 1977(11. II 77) 
#IM*#*>f5H* *31T*T*17ff@-JB4H*±*2fira 



1,5. 6, 9-11, 
14.15 

2-4,7,8, 12, 13 



1-11,13-15 
12 



2 4. 0 4. 0 0 



B^fflWWr ( I S A/" J P) 
i$®§^-l 0 0-8 9 1 5 



Q9Bn2*B&(p&i£B 

o^os.oo 



J^ffl &p* fin- 



4 J 



9 8 4 3 



03-3581-1101 Aft 3495 



^PCT/ISA/2 10 (I2^y) (1 9 9 8^7^) 



|BKffiK*«- PCT/J POO/00 73 5 



c «») . n-afctftfenx-w 



X 
Y 



X 
Y 



JP6-345824.A. ( h ^^«SC#tt)20. 12^. 1994(20 12 94) 
#FH»#©iSffl, SfS3g£ffl45*T@~;&«50fTB, 

OTFH*0«H. ^3F&ffll45fTg~^ffl||50tTa 

US. 4166165, A(Asahi Grass Company, Ltd. ,) 28. 8M. 1979(28 08 79) 
ISi®* 8 * ^^B^efBffB. S6«60fTB~iB7fflima 
#M»*©«H. ^5«40^@~m6ffl2fta. «6a60ffB-|l7ffllf7B. 
&JP53-143686.A, MHMell, JBBK£T«lfTa~*T»im^^ 
7M£T«10trS~*T«6fTi ' 



I~6,8. 9. 11. 
12.14 

7. 10. 13, 15 



1~4,6~14 
5, 15 



SSPCT/ISA/2 10 (*2-:-S?fflttt) (1 9 9 8*7£) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 



□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT * S| 



THIS PAGE BLANKS 



